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DOORZDEOHVWUHVVHVWKHLPSDFWRQWKHORDGLQJFDSDFLW\FDQEHYHU\KLJKDQGIRUVKHDUDQGWRUVLRQHYHQDGYHUVH7KH
SUREOHPRIVKHDUFDSDFLW\LVYHU\KRWQRZDGD\VLQDOOFRXQWULHVZKHUHWKHRU\RIDOORZDEOHVWUHVVHVKDVEHHQXVHGIRU
GHVLJQRIEULGJHV LQSDVW HJ$XVWULD*HUPDQ\6ZLW]HUODQG1HWKHUODQGRU)UDQFH)UDQFHKDV HYHQGHFLGHG WR
LQFUHDVHPLQLPXP VKHDU FDSDFLW\vPLQ RI GHFN VODEV VXEMHFWHG WR FRQFHQWUDWHG ORDGV ZKHHO ORDGRU D[OH ORDG LQ
1DWLRQDO$QQH[WR(& LQRUGHUWRH[FOXGHVKHDUUHLQIRUFHPHQWLQEULGJHGHFNVODEVIRUPRVWRI WKHFDVHV5RDG
EULGJHV GHVLJQHG DFFRUGLQJ WR ROG VWDQGDUGZLWK77RU FHOOXODU FURVV VHFWLRQV DUH DOVR LQ6ORYDNLDZLWKRXW VKHDU
UHLQIRUFHPHQWLQGHFNVODEVZKLFKPD\VLJQLILFDQWO\LQIOXHQFHWKHLUORDGLQJFDSDFLW\LI(XURFRGHUXOHVDUHDSSOLHGLQ
WKHLUDVVHVVPHQW
&RPSDULVRQRIVKHDUUHVLVWDQFHV
&RPSDULVRQRIVKHDUFDSDFLW\RIUHIHUHQFHVODEZLWKRXWVKHDUUHLQIRUFHPHQWKDVEHHQFDUULHGRXWXVLQJVHYHUDO
PRGHOV&XUUHQW(&PRGHOKDVEHHQWDNHQDVWKHEDVLV7KHVHFRQGLV(&PRGHOXSGDWHGE\D*HUPDQJURXSWKH
WKLUGPRGHOLVEDVHGRQWKH&ULWLFDO6KHDU&UDFN7KHRU\DQGWKHIRXUWK0DUt&&ODGHUDPRGHO$OOWKHVHPRGHOVDUH
EDVHGRQWKHWKHRU\RIOLPLWVWDWHVDUHZULWWHQLQ(&IRUPDWDQGFDOLEUDWHGRQWKHVDIHW\OHYHOUHTXLUHGE\(1
)XUWKHUPRGHO LVý61OLPLW VWDWHVDQG WKH ODVWRQH IRUGHVLJQRIFRQFUHWHEULGJHVDFFRUGLQJ WRý61
ZKLFKLVEDVHGRQWKHWKHRU\RIDOORZDEOHVWUHVVHV
7KHWHVWHGVWUXFWXUDOHOHPHQWZDVVODEZLWKWKLFNQHVVRIPPDQGHIIHFWLYHGHSWKRIPPFDVWIURPFRQFUHWH
& % DQG UHLQIRUFHG E\ UHLQIRUFLQJ VWHHO %% 7KH DPRXQW RI UHLQIRUFHPHQW ZDV H[SUHVVHG E\
UHLQIRUFHPHQWUDWLRρZKLFKZDVWKHPDLQYDULDEOHFKDQJLQJIURPWR)RUVLPSOLILFDWLRQWKHVODEKDVEHHQ
VLPSO\VXSSRUWHGZLWKDQHIIHFWLYHOHQJWKRIPDQGORDGHGE\XQLIRUPO\GLVWULEXWHGORDG
7KHFRPSDULVRQRIUHVXOWVKDVEHHQFDUULHGRXWDWWKHOHYHORIFKDUDFWHULVWLFYDOXHVEHFDXVHWKHRU\RIDOORZDEOH
VWUHVVHVGRHVQRWZRUNZLWKSDUWLDOVDIHW\IDFWRUV7KHFKDUDFWHULVWLFYDOXHRIPD[LPXPORDGZDVGHWHUPLQHGXVLQJ
IRUPXOD
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0RGHOVIRUDVVHVVPHQWRIVKHDUUHVLVWDQFH
3.1. Model EN 1992-1-1 
%DVLFSULQFLSOHVRIFXUUHQW(&PRGHOKDVEHHQVHWE\=VXWW\=VXWW\SURSRVHGHPSLULFDODSSURDFKRQWKH
EDVLVRIDYDLODEOHWHVWGDWDIRUEHDPV7KHPRGHOKDVEHHQODWHUUHILQHGDQGDGRSWHGLQ0RGHO&RGH7KH0&
PRGHOEHFDPHWKHEDVLVIRUFXUUHQW(&PRGHO7KHGHVLJQYDOXHRIVKHDUUHVLVWDQFHZLWKRXWVKHDUUHLQIRUFHPHQWFDQ
EHGHWHUPLQHGE\IRUPXOD
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3.2. German update of EC2 
Hegger, Herbrand>@UHOHDVHGDQLPSURYHG(&PRGHOZKLFKLVEDVHGRQQHZIRUPXODIRUVKHDUUHVLVWDQFHRI
VODEZLWKRXWVKHDUUHLQIRUFHPHQW7KLVHPSLULFDOPRGHOLQWURGXFHVVHYHUDOQHZIDFWRUVFRPSDUHGWR(&PRGHO
)LUVWLWLVWKHIDFWRUWDNLQJDFFRXQWIRUVL]HHIIHFWZLWKQHZ%D]DQWIRUPXOD7KHVHFRQGLVIDFWRUZKLFKWDNHVLQWR
DFFRXQWVKHDUVOHQGHUQHVVWKLUGIDFWRUWDNHVLQWRDFFRXQWFRQWULEXWLRQRIFRPSUHVVLYH]RQH7KHYDOXHRIHPSLULFDO
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3.3. CSCT Model 
0HFKDQLFDOPRGHOGHYHORSHGE\MuttoniDQGRuiz>@ LVEDVHGRQWKHRU\RI&ULWLFDOVKHDUFUDFN7KH&6&7WKHRU\
ZRUNVZLWKWKHDVVXPSWLRQWKDWPDMRUSDUWRIVKHDUUHVLVWDQFHUHSUHVHQWVDJJUHJDWHLQWHUORFNLQJLQFULWLFDOVKHDUFUDFN
DQGWHQVLOHVWUHQJWKRIFRQFUHWH'HVLJQVKHDUUHVLVWDQFHFDQEHDVVHVVHGE\IRUPXOD7KHFULWLFDOFURVVVHFWLRQLV
DWdGLVWDQFHIURPWKHHGJHRIDVXSSRUW
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3.4. Marí & Cladera Model 
7KHVHFRQGPHFKDQLFDOPRGHOKDVEHHQLQWURGXFHGE\MaríDQGCladera>@7KHDXWKRUVDVVLJQWKHPDMRUSDUWRI
VKHDUUHVLVWDQFHWRWKHFRPSUHVVLYHFRQFUHWHFRUG7KHIDLOXUHLVUHDFKHGZKHQFULWLFDOVKHDUFUDFNSURSDJDWHVLQVLGH
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ZKHUHȗLVIDFWRUZKLFKWDNHVLQWRDFFRXQWÄVL]HHIIHFW´DQGVKHDUVOHQGHUQHVV
a - LV WKHVKHDUVSDQHTXDO WRM(GPD[V(GPD[ZKHUHM(GPD[DQGV(GPD[DUH WKHPD[LPXPDEVROXWHYDOXHVRI WKH
LQWHUQDOIRUFHVLQWKHUHJLRQEHWZHHQWKHPD[LPXPEHQGLQJPRPHQWDQGWKH]HUREHQGLQJPRPHQWLQZKLFKWKH
FRQVLGHUHGVHFWLRQLVORFDWHG
[±SRVLWLRQRIQHXWUDOD[LV
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3.5. ýSN 731201/86 Model 
6KHDUUHVLVWDQFHZLWKRXWVKHDUUHLQIRUFHPHQWFDQEHDVVHVVHGE\IRUPXOD
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:KHUH REWGLVGHVLJQWHQVLOHVWUHQJWKRIFRQFUHWHREWG fFWNγ&
ȤT±IDFWRURIVKHDUVWUHQJWKȤT ȤVȤQȤKȤI 
ȤQ±IDFWRUWDNLQJLQWRDFFRXQWD[LDOIRUFH߯୬ ൌ ͳ
ȤI±IDFWRUWDNLQJLQWRFURVVVHFWLRQVKDSHIRUVODEVȤQ 
ȤK±VL]HIDFWRUȤK K  
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ȤE±HIIHFWRIUHLQIRUFHPHQWDQFKRULQJ߯ୠ ൌ ͳ
ȝVWZ±UHLQIRUFHPHQWUDWLRȝVWZ AVb.h
ȝVWPLQ±PLQLPXPUHLQIRUFHPHQWUDWLR
3.6. ýSN 736206/67 Model 
7KHPD[LPXPVKHDUIRUFHLVOLPLWHGE\DOORZDEOHSULQFLSDOVWUHVVHVıEGRY 03D%,WLVWKHRQO\PRGHO
ZKHUHUHVLVWDQFHGHVFHQGVZLWKJURZLQJUHLQIRUFHPHQWUDWLRGXHWRGHFUHDVHRIOHYHUDUPFDXVHGE\KLJKHUGHSWKRI
FRPSUHVVLYH]RQH7KHVKHDUUHVLVWLQJIRUFHLVYHULILHGZLWKHIIHFWVRIDFWLRQEDVHGRQFKDUDFWHULVWLFYDOXHVZLWKRXW
DSSOLFDWLRQRISDUWLDOORDGIDFWRUV
 PD[ EGRY V z bσ=  
ZKHUHzLVOHYHUDUPz dx
x±SRVLWLRQRIQHXWUDOD[LVVHHIRUPXOD
5HVXOWV
5HVXOWVRIWKHDERYHPHQWLRQHGPRGHOVKDYHEHHQFRPSDUHGZLWKWKHUHIHUHQFHYDOXHREWDLQHGDFFRUGLQJWR(1
%DVHGRQWKHVHUHVXOWVLWFDQEHFRQFOXGHGWKDWWKHVHPRGHOVSURYLGHVLJQLILFDQWO\GLIIHUHQWUHVXOWV
$OOPRGHOVH[FHSWIRUDOORZDEOHVWUHVVHVPRGHOKDYHKLJKHUVKHDUUHVLVWDQFHIRUKLJKHUORQJLWXGLQDOUHLQIRUFHPHQW
UDWLR7KHPRGHOV IURPQR ORQJHU YDOLG VWDQGDUGVý61 DQGý61SURYLGH IRU FRPPRQO\XVHG
UHLQIRUFHPHQWUDWLRȡFLUFDD±KLJKHUVKHDUUHVLVWDQFHFRPSDUHGWRFXUUHQWO\YDOLG(&VHHILJDQG
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

6KHDUUHVLVWDQFHDFFRUGLQJWR&6&7WKHRU\LVVXEVWDQWLDOO\KLJKHUWKDQ(&EXWWKHGLIIHUHQFHORZHUVZLWKULVLQJ
UHLQIRUFHPHQWUDWLRIURPDWȡ WRDWȡ 
0DUt	&ODGHUDDQG*HUPDQPRGHODUHFORVHVWWRWKH(&%RWKDUHORZHUWKDQWKHUHIHUHQFHYDOXHIRUWKHORZHVW
UHLQIRUFHPHQWUDWLRZKHUHWKHPLQLPXPVKHDUUHVLVWDQFHFRPHVLQWRHIIHFW$QGZKLOHWKH*HUPDQVKHDUUHVLVWDQFH
ULVHVDERYH(&WKH0DUt	&ODGHUDYDOXHUHPDLQVXQGHULWIRUDOOYDOXHVRIȡ7KHUDWLREHWZHHQ&ODGHUD&0DUL
SURSRVDODQG(&UHPDLQVFRQVWDQWDWIRUȡDQGWKH*HUPDQWR(&UDWLRYDULHVIURP±ZLWK
WKHYDOXHRIIRUȡ %
2QWKHEDVLVRIWKLVDQDO\VLVLWFDQEHFRQFOXGHGWKDWDOWKRXJKQHZPRGHOVFODLPWREHPRUHDFFXUDWHWKDQFXUUHQW
(&PRGHOWKH\SURYLGHFRQVLGHUDEO\GLIIHUHQWUHVXOWVIRUWKLVPRGHOFDVH7KLVPRGHOFDVHDQDO\VLVDOVRVKRZVWKDW
SUHYLRXVO\ XVHG VKHDU FDSDFLWLHV EDVHG RQ WKHRU\ RI DOORZDEOH VWUHVVHV DUHPXFK KLJKHU WKDQ FXUUHQW (& VKHDU
FDSDFLW\ZKLFKUDLVHVDTXHVWLRQRIUHOLDELOLW\RIH[LVWLQJVWUXFWXUHV
/RDGLQJFDSDFLW\RIEULGJHVLQ6ORYDNLD
7KUHHORDGLQJFDSDFLWLHVDUHFXUUHQWO\DVVHVVHGIRUEULGJHVLQ6ORYDNLD1RUPDOORDGLQJFDSDFLW\ZKLFKUHSUHVHQWV
ZHLJKWRIWZRD[OHWUXFNV6L[WUXFNVSOXVXQLIRUPO\GLVWULEXWHGORDGRIN1PDUHDVVXPHGRQWKHEULGJHZLWK
SRVLWLRQGHSHQGLQJRQVKDSHRIDQLQIOXHQFHOLQHIRUFDOFXODWHGLQWHUQDOIRUFH)RUFHVDUHDPSOLILHGE\G\QDPLFIDFWRU
δUVHHIRUPXOD7KHZHLJKWRIWKHWUXFNVIRU%QRUPDOORDGLQJFDSDFLW\LVWRQV7KHVHFRQGLVH[FOXVLYH
ORDGLQJFDSDFLW\ZKLFKLVDVVHVVHGXVLQJIRXUD[OHORUU\VHHILJ7KHZHLJKWRIWKHORUU\IRU%H[FOXVLYHORDGLQJ
FDSDFLW\LVWRQVDQGWKHVDPHG\QDPLFIDFWRULVDSSOLHGDVIRUWZRD[OHWUXFNV


)LJ&RPSDULVRQRIVKHDUFDSDFLWLHVUHODWHGWRUHVXOWVRI(&PRGHO
)LJ6FKHPHRIORDGPRGHOIRUH[FOXVLYHORDGLQJFDSDFLW\
[ N1

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:KHUHLGLVHTXLYDOHQWVSDQOHQJWKIRUFDQWLOHYHUWZLFHRIRYHUKDQJOHQJWK

7KH ODVWRQH LVH[WUDRUGLQDU\ORDGLQJFDSDFLW\ZKLFK LVDVVHVVHGXVLQJD[OHVSHFLDOYHKLFOHDQGWZRWRZLQJ
WUXFNVHDFKZHLJKLQJWRQV'\QDPLFDPSOLILFDWLRQIDFWRULVFRQVWDQW7KHZHLJKWRIVSHFLDOYHKLFOHLV
WRQV
)RXUD[OHORUU\LVXVXDOO\GHFLVLYHORDGPRGHOIRUGHVLJQRIEULGJHGHFNVODEVLQWUDQVYHUVHGLUHFWLRQ3DUWLDOVDIHW\
IDFWRUγI VKDOOEHDSSOLHGIRUXOWLPDWHOLPLWVWDWHVYHULILFDWLRQ
$QDO\VLVRIEULGJHGHFNVODE
6.1. Exclusive loading capacity 
'HFNVODERIH[LVWLQJEULGJHZDVDQDO\]HGIRUORDGLQJFDSDFLW\XVLQJIRXUD[OHORUU\DQG/07KHFDQWLOHYHUVODE
KDV YDULDEOH WKLFNQHVV  ± P6ODE LV UHLQIRUFHGE\ φPφP WRJHWKHU  FPP VWHHO%%
5HLQIRUFHPHQWUDWLRLVρ DQGHIIHFWLYHGHSWKd P3HUPDQHQWDFWLRQUHSUHVHQWVVHOIZHLJKW±
N1PNHUEDQGSDUDSHWVZLWKZHLJKWRIN1PFDUULDJHZD\VXUIDFLQJPPZLWKZHLJKWRIN1P
7KHLQQHUVODEKDVYDULDEOHWKLFNQHVVRI±P6ODELVUHLQIRUFHGE\φPφPLQWKHERWWRPVXUIDFH
WRJHWKHUFPPHIIHFWLYHGHSWKd PIRUWKHWKLQQHUSDUWUHLQIRUFHPHQWUDWLRLVρ 6WUHQJWK
FODVV RI WKH FRQFUHWH LV & % '\QDPLF DPSOLILFDWLRQ IDFWRU LV δU   'HVLJQ LQWHUQDO IRUFHV GXH WR
SHUPDQHQWORDGM*GDQGV*GKDYHEHHQFDOFXODWHGZLWKSDUWLDOVDIHW\IDFWRU γ* $OOLQWHUQDOIRUFHVKDYHEHHQ
REWDLQHGXVLQJ)(0OLQHDUDQDO\VLV
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








/RDGLQJFDSDFLW\KDVEHHQFDOFXODWHGXVLQJIRUPXOD2EWDLQHGORDGLQJFDSDFLWLHVDUHVKRZQLQWDEOH7KH
PLQLPXPYDOXHRIWRQVLVORDGLQJFDSDFLW\6KHDUUHVLVWDQFHRIWKHVODEGHFNZDVGHFLVLYHLQDVVHVVPHQW$FWXDO
H[FOXVLYHORDGLQJFDSDFLW\UHSUHVHQWV%RIWKHUHTXLUHGYDOXH
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7DEOH(YDOXDWLRQRIEULGJHORDGLQJFDSDFLW\WUDQVYHUVHGLUHFWLRQ
6ODE
 6KHDU %HQGLQJ
d  
>PP@  
V5GF
>N1@
V*G
>N1@
VW
>N1@
ZYK
>WRQV@
M5G
>N1P@
M*G
>N1P@
MW
>N1P@
ZYK
>WRQV@
&DQWLOHYHU 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 
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)LJXUH&URVVVHFWLRQRIWKHEULGJH
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6.2. Safety verification using Eurocodes 
$QDQDO\VLVKDVEHHQFDUULHGRXWZLWKWKHLQWHQWLRQWRYHULI\VDIHW\RIH[LVWLQJEULGJHGHFNVODEE\(XURFRGHV/RDG
PRGHO/0KDVEHHQXVHGIRUYHULILFDWLRQ'HVLJQYDOXHRIEHQGLQJPRPHQWVDQGVKHDUIRUFHVKDYHEHHQFDOFXODWHG
ZLWKVDIHW\IDFWRUIRUERWKSHUPDQHQWDQGWUDIILFDFWLRQV)RXUGLIIHUHQWPRGHOVIRUDVVHVVPHQWRIVKHDUFDSDFLW\
ZLWKRXW VKHDU UHLQIRUFHPHQWKDYHEHHQXVHG5HVXOWVRI WKLV DQDO\VLV DUH LQ WDEOH6LQFHQHZPRGHOV IRU VDIHW\
YHULILFDWLRQWDNHWKHUHODWLRQVKLSEHWZHHQVKHDUIRUFHDQGEHQGLQJPRPHQWLQWRDFFRXQWWZRSRVLWLRQVRIZKHHOORDGV
ZHUHFKRVHQIRUWKHOHIWVLGH7KHILUVWIRUPD[LPXPVKHDUIRUFHZDVDWdIURPWKHFRQWUROVHFWLRQDQGWKHVHFRQG
ZDVFKRVHQIRUWKHPD[LPXPEHQGLQJPRPHQW
7DEOH,QWHUQDOIRUFHVIRUVKHDUFDSDFLW\YHULILFDWLRQ
6ODE
6KHDU %HQGLQJ
V*G
>N1@
V8'/
>N1@
V76
>N1@
V(G
>N1@
M*G
>N1P@
M8'/
>N1P@
M76
>N1P@
M(G
>N1P@
&DQWLOHYHU
VODE
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7DEOH6KHDUYHULILFDWLRQRIEULGJHVODE
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>N1@
V5GF
>N1@
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6XPPDU\
&RPSDULVRQRIVKHDUFDSDFLWLHVDVVHVVHGXVLQJGLIIHUHQWPRGHOVLVSUHVHQWHGLQWKHILUVWSDUWRIWKHSDSHU7KH
EDVLVLVUHSUHVHQWHGE\(&PRGHOQH[WWKUHHPRGHOVDUHZULWWHQLQ(&IRUPDWDQGRQHRIWKHPZLOOUHSODFHH[LVWLQJ
(&PRGHOLQWKHVHFRQGJHQHUDWLRQRI(XURFRGHV7KHODVWWZRPRGHOVDUHIURPZLWKGUDZQIRUPHU&]HFKRVORYDN
VWDQGDUGVILUVWUHSUHVHQWVWKHRU\RIOLPLWVWDWHVDQGWKHVHFRQGWKHRU\RIDOORZDEOHVWUHVVHV$QDO\VLVKDVEHHQFDUULHG
RXWIRUVODEZLWKRXWVKHDUUHLQIRUFHPHQWZLWKHIIHFWLYHGHSWKRIPPDQGVXEMHFWHGWRXQLIRUPO\GLVWULEXWHGORDG
$VPDLQYDULDEOHUHLQIRUFHPHQWUDWLRKDVEHHQXVHG7KHDQDO\VLVKDVVKRZQVLJQLILFDQWGLIIHUHQFHVLQREWDLQHGVKHDU
FDSDFLWLHV)RUW\SLFDOUHLQIRUFHPHQWUDWLR%WKHVKHDUFDSDFLW\EDVHGRQDOORZDEOHVWUHVVHVZDVWLPHVKLJKHU
WKDQFDSDFLW\DVVHVVHGE\(&PRGHODQGWLPHVKLJKHUWKDQ0DUt&&ODGHUDPRGHO7KLVLQGLFDWHVWKDWPDQ\EULGJH
GHFN VODEVZLWKRXW VKHDU UHLQIRUFHPHQW GHVLJQHG DFFRUGLQJ WR WKHRU\RI DOORZDEOH VWUHVVHVPD\ KDYH LQVXIILFLHQW
UHOLDELOLW\IURP(XURFRGHSRLQWRIYLHZ
,QRUGHUWRNQRZWKHLPSDFWRIVXFKGLIIHUHQWUHVXOWVDGHWDLOHGDQDO\VLVRIH[LVWLQJEULGJHGHFNVODELVSUHVHQWHGLQ
WKHVHFRQGSDUWRIWKHSDSHU7\SLFDORYHUKDQJGHFNVODERIDFWXDOEULGJHZLWKUHLQIRUFHPHQWUDWLR%DQGLQQHU
GHFN VODEZLWKρ   % KDYH EHHQ VHOHFWHG IRU WKH DQDO\VLV )LUVW ORDGLQJ FDSDFLW\ RI WKH GHFN VODE KDV EHHQ
HYDOXDWHGXVLQJ IRXU D[OH ORUU\ZLWKZHLJKW RI  WRQVZKLFK LV GHFLVLYH IRU GHVLJQ RI ORFDO VWUXFWXUDOPHPEHUV
DFFRUGLQJ WRSUHYLRXV VWDQGDUGV6KHDU DQGEHQGLQJFDSDFLW\KDYHEHHQDVVHVVHGXVLQJ(&PRGHOV7KH ORDGLQJ
FDSDFLW\UHDFKHGWRQV%LQVSLWHRIPXFKORZHUVKHDUFDSDFLW\FRPSDUHGWRFDSDFLW\GHWHUPLQHGRQWKH
EDVLVRIDOORZDEOHVWUHVVHVZKLFKPHDQVWKDWQRVKHDUUHLQIRUFHPHQWZDVUHTXLUHG
7KHVHFRQGYHULILFDWLRQZDVFDUULHGRXWXVLQJWUDIILFORDG/0IURP(12EWDLQHGGHVLJQVKHDUIRUFHVZHUH
FRPSDUHGZLWKVKHDUUHVLVWDQFHVDVVHVVHGXVLQJIRXUPRGHOVZULWWHQLQ(&IRUPDW,QFDVHRI(&PRGHOGHVLJQ
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VKHDUIRUFHH[FHHGHGVKHDUFDSDFLW\E\%IRUSDUWRIVODEZLWKWKLFNQHVVRIPPZKLOHLQSDUWRIVODEQH[WWR
WKHZHEVKHDUIRUFHZDVVOLJKWO\DERYH%,WFDQEHVWDWHGWKDWVKHDUUHLQIRUFHPHQWLVUHTXLUHGRQO\LQLQQHUGHFN
VODEZLWKWKLFNQHVVRIPP,QFDVHRIQHZ*HUPDQPRGHOWKHVKHDUFDSDFLW\KDVEHHQH[FHHGHGE\%DQGLQ
FDVHRI0DUt&&ODGHUDPRGHOE\%6KHDUUHLQIRUFHPHQWLVUHTXLUHGDORQJWKHZKROHGHFNVODE,QFRQWUDVWWRWKDW
&6&7PRGHOSURYLGHVKLJKHUVKHDUUHVLVWDQFHVWKDQDUHGHVLJQVKHDUIRUFHV,QFDVHRIVODEZLWKWKLFNQHVVRIPP
GHVLJQVKHDUIRUFHLV%RIWKHVKHDUFDSDFLW\DQGLQFDVHRIVODEZLWKWKLFNQHVVRIPPUHDFKHV%RIVKHDU
FDSDFLW\
&RQFOXVLRQV
&XUUHQW(&PRGHOQHZ*HUPDQPRGHODQG0DUL&&ODGHUDPRGHOIRUDVVHVVPHQWRIVKHDUFDSDFLW\RIFRQFUHWH
PHPEHUVZLWKRXWVKHDUUHLQIRUFHPHQWSURYLGHVLJQLILFDQWO\ORZHUVKHDUUHVLVWDQFHVFRPSDUHGZLWKWKHPRGHOEDVHG
RQDOORZDEOHVWUHVVHVDQGPRGHOEDVHGRQ&6&7WKHRU\1HZ*HUPDQPRGHOVHHPVWREHWKHPRVWFRQVHUYDWLYH7KLV
EULQJVSUREOHPVZLWKGHVLJQRIVKHDUUHLQIRUFHPHQWLQEULGJHGHFNVODEVRIQHZEULGJHVZKLFKLQFUHDVHVPDLQO\ODERU
FRVWV
7KHVHFRQGSUREOHPFRQFHUQVH[LVWLQJEULGJHVGHVLJQHGDFFRUGLQJWRWKHWKHRU\RIDOORZDEOHVWUHVVHV,QPDQ\
FDVHV WKHLU VKHDU UHVLVWDQFH LV LQVXIILFLHQW LI UHTXLUHPHQWV RI (XURFRGHV DUH DVVXPHG )URP WKLV SRLQW RI YLHZ
UHSODFHPHQWRIFXUUHQW(&PRGHOE\QHZ*HUPDQPRGHORUE\0DUt&&ODGHUDPRGHOPD\IXUWKHUPDJQLI\ WKLV
SUREOHP
2QWKHRWKHUKDQGDFFHSWDQFHRI&6&7PRGHOLQWKHVHFRQGJHQHUDWLRQRI(&ZLOODOORZGHVLJQHUVWRDYRLGGHVLJQ
RIVKHDUUHLQIRUFHPHQW LQWRGHFNVODEVRIQHZEULGJHVDQGZLOO MXVWLI\IXUWKHUVHUYLFHRIGHFNVODEVZLWKRXWVKHDU
UHLQIRUFHPHQWVXEMHFWHGWRURDGWUDIILFLQFDVHRIDVVHVVPHQWRIH[LVWLQJEULGJHV
$FNQRZOHGJHPHQWV
7KLVZRUNZDVVXSSRUWHGE\WKH6FLHQWLILF*UDQW$JHQF\RIWKH0LQLVWU\RI(GXFDWLRQVFLHQFHUHVHDUFKDQGVSRUW
RIWKH6ORYDN5HSXEOLFDQGWKH6ORYDN$FDGHP\RI6FLHQFHV1R
5HIHUHQFHV
>@ -+HJJHUD0+HUEUDQGÄ5HYLVHGVKHDUGHVLJQSURSRVDO³&RSHQKDJHQ
>@$0XWWRQLD0)HUQiQGH]5XL]Ä3URSRVDOIRUVKHDUSURYLVLRQVEDVHGRQPHFKDQLFDOPRGHOV³6WRFNKROP
>@$0DUt$&ODGHUD-%DLUiQ(2OOHUD&5LEDVÄ3URSRVDOIRUVKHDUSURYLVLRQVEDVHGRQDPHFKDQLFDOPRGHOBY³&RSHQKDJHQ
>@(1'HVLJQRIFRQFUHWHVWUXFWXUHV*HQHUDOUXOHVDQGUXOHVIRUEXLOGLQJV
>@ý61'HVLJQRIFRQFUHWHVWUXFWXUHV
>@ý61'HVLJQRIFRQFUHWHDQGUHLQIRUFHGFRQFUHWHEULGJHFRQVWUXFWLRQV


